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ABSTRACT 
 
Durable, functional and adaptable seating is essential for specialized workplaces. Muscle 
and spine disorders are two of the top ranking causes of inability to work. The long-term 
duration of these complaints means they cause about one third of all lost working days. 
A problem often caused by incorrect or neglected seating. Industrial and lab 
workplaces have different seating requirements to the office: moisture, chemicals, static, 
different table heights, different shifts, multiple users. Fitting the chair to the task, and 
the materials to the environment, creates the most productive and healthy solution. 
Industrial and lab seating typically needs to be adjustable for a wide range of body types, 
to take into account workers over multiple shifts who might share the same chair: a 
contrast to the office environment, where workers usually don't need to share task 
seating. Thus the ergonomic requirement for industrial seating is quite important. 
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ABSTRAK 
 
Tahan  lama, berfungsi dengan baik dan mudah untuk digunakan adalah ciri-ciri penting 
yang patut terdapat dalam sesebuah kerusi makmal. Sakit otot dan tulang belakang 
adalah dua punca utama ketidakmampuan untuk bekerja dengan produktif. Masalah ini 
berpunca dari posisi badan yang tidak betul ketika duduk ataupun masalah dari kerusi 
makmal itu sendiri. Industri dan tempat kerja makmal mempunyai keperluan tempat 
duduk yang berbeza berbanding dengan pejabat. Kelembapan, bahan kimia, statik, 
ketinggian meja yang berbeza, pergeseran yang berbeza dan berbilang pengguna. Kerusi 
yang sesuai harus dicipta untuk menepati ciri-ciri tersebut. Ini perlu bagi menghasilkan 
suasana kerja yang kondusif dan produktif. Kerusi makmal biasanya perlu disesuaikan 
untuk pelbagai jenis tubuh. Ini kerana dalam suasana makmal, kerusi berkenaan akan 
digunakan oleh ramai pekerja yang berlainan waktu kerja, berbanding dengan pekerja 
yang bekerja di pejabat, dimana paea pekerja biasa nya tidak perlu berkongsi tempat 
duduk untuk bertugas. Jadi keperluan ergonomik untuk tempat kerusi makmal cukup 
penting. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 BACKGROUND 
 
 Design and fabricating adjustable lab chair with back rest is the title of my final 
year project that have been suggested to me by my supervisor,  Ms Miminorazeansuhaila 
Binti Loman.   This projet  focuses on designing and fabricating adjustable lab chair 
with back rest. The adjustable lab chair with back rest must fulfill the scope of the 
project such as can be use in any kind of laboratories. All final year diploma student 
have been allocates with a duration of one semester to complete their final year project. 
 
In order to complete the project, the student have to applied all their knowledge 
that they have learn during their studies in Universiti Malaysia Pahang for the past two 
and a half years. This include analytical skill, and skills to handle mechanical 
engineering related machine such as bending machine, shearing machine, drilling 
machine, grinding machine and others. 
 
Most of  Universiti Malaysia Pahang’s lab chair doesn’t have a back rest so from 
that problem, the idea to create an adjustable lab chair with back rest have been 
generated. 
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1.2 OBJECTIVE 
 
 The objective of this project is to design an Adjustable Lab Chair with Back 
Rest and to fabricate a new concept of user friendly Adjustable Lab Chair with Back 
Rest. 
 
1. 3  PROBLEM STATEMENT 
 
After a few discussion with my supervisor, I come out to the conclusion that 
most lab chair are either build with the back rest fixed to the chair and cannot be 
separated from the seat and it also can be adjust according to the user’s comfort, or 
doesn’t have any back rest at all.  
 
1.4.1 SCOPE 
 
i. This adjustable lab chair with back rest can be used in any kind of laboratories 
such as science lab or mechanical lab. 
ii. The maximum weight that the chair can support is yet to be determined but I 
expect the maximum weight that this lab chair can sustain is more than 100 kg. 
iii. Sitting height range : 450mm-500mm 
iv. Expected working height range : 490mm-600mm 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1  INTRODUCTION  
 
A lab chair is a chair that is commonly used in laboratories such as chemical 
laboratories and computer laboratories. The common design that have been used by a 
certain company is a lab chair with no back rest. This is because by buying a lab chair 
with back rest, they can cut the cost that they have to spend in their budget.  
 
A lab chair or preferably called lab stool, is just the same with the offices chair. 
The only difference is the lab chair height is more higher thank ordinary offices chair. 
This is because most of the table in the laboratories are high range table. Sometimes, a 
lab chair also doesn’t have any back rest, arm rest like the offices chair. However, some 
additional features have been added to lab chair such as foot rest. This is maybe because 
of the height of the lab chair is higher that office chair. 
 
In late 90’s, most industrial laboratories and factories used a lab chair that is made 
using steel and wooden plate and is not adjustable. Nowadays, with the awareness of 
some company about the importance of comfortabality while at work, more company 
have invested their money to buy a lab chair that is complete cushioned seat. 
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2.2  TYPES OF ADJUSTABLE CHAIR. 
 
In general, an adjustable lab chair is a chair that can be adjusted according to the 
users comfortabality. However, every adjustable chair have its limit in adjusting the 
height of the chair. And this limit is vary depending on the manufacturer of the chair, the 
function, and the purpose of the chair. For example, lab chair maximum height is higher 
than office chair maximum height. This is because the working environment is different 
between these two chairs. 
 
2.2.1  Office Chair 
 
The 2-piece shell allows backrest and seat flex separately, so the chair moves 
naturally with user and provides good lower back support for every work posture. Sleek 
profile and basic ergonomic features makes the economic chairs series for today office. 
 
 
 
Figure 2.1: Office chair 
 
Source : http://www.eurochairs.com/ 
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2.2.2 Adjustable Height Lab Stool Without Back Rest 
 
This adjustable height lab stool without backrest is perfect for applications in the 
science lab, classroom, or cafeteria. It is made from 1" thick wooden seat measures 
12.25" in diameter and the frame is black powder coated steel. 
 
 
 
Figure 2.2 : Adjustable height lab stool without back rest 
 
Source : http://www.calibex.com/adjustable-stool/ 
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2.2.3 Lab Chair With Glides  
 
This Lab chair with glides has the ergonomic features of a task chair and the 
stability of a standard lab stool. Adjust the seat height to fit any application. The vinyl 
seat and back are a cinch to wipe clean, and the steel foot ring adds strength to the base. 
Glides won't scratch floors and move easily on carpet. This deluxe chair has adjustable 
back height and angle. Choose from several vinyl colors.  
 
 
 
Figure 2.3 : Lab chair with glides 
 
Source : http://www.bristol.com.my/ 
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2.2.4 Adjustable Stool with Backrest 
 
Made of 7/8 inches outside diameter, 18-gauge steel tubing, this sear is a full 14 
inches diameter and an 11/12 inches diameter masonite board is recessed into the pan 
and will not chip or crack. The footrings is are welded to each leg with 4 contact point at 
each leg for added rigidity. The backrest is 6 inches high and 12 inches wide and can be 
adjusted. 
 
 
 
Figure 2.4 : Adjustable stool with backrest 
 
Source : http://www.everythingofficefurniture.com 
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2.2.5  Contoured Fabric Drafting Stool with Adjustable Arms 
 
The smoothly designed Contoured Fabric Drafting Stool with Adjustable Arms 
brings comfort and efficiency to your office. The adjustability of this seat ensures this 
unit is perfect for persons of any size. The chair has contoured back and seat help to 
relieve back-strain.  
 
 
Figure 2.5:  Contoured fabric drafting stool with adjustable  arms 
 
Source : http://www.cymax.com/ 
 
However, plan for this project is to make the prototype only. So the material that 
will use is different from the original plan. The different will show at a table below. 
 
Part Original Part Prototype Part 
Backrest Plastic Aluminium 
Holder Wood & sponge / metal & 
sponge 
Aluminium 
Glides & base  Molded plastic and metal Glides from used chair 
 
Table 2.1: Material used for each parts  
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2.3 FABRICATION PLANNING PROCESS. 
 
2.3.1 Bending 
 
Bending (also known as flexure) characterizes the behavior of a slender 
structural element subjected to an external load applied perpendicularly to an axis of the 
element. The structural element is assumed to be such that at least one of its dimensions 
is a small fraction, typically 1/10 or less, of the other two. When the length is 
considerably larger than the width and the thickness, the element is called a beam.  
 
A closet rod sagging under the weight of clothes on clothes hangers is an 
example of a beam experiencing bending. On the other hand, a shell is a structure where 
the length and the width are of the same order of magnitude but the thickness of the 
element is considerably smaller. A big but thin short tube supported at its ends and 
loaded laterally is an example of a shell experiencing bending. In this project, bending 
process is use to bend the a mild-steel used to make a connecting bar from the seat and 
the back rest..  
 
  
 
Figure 2.6:  Bending 
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2.3.2 Shielded Metal Arc welding 
 
           Shielded Metal Arc welding is the process of joining two metal pieces using a 
flux covered electrode which is melted in an electric arc and becomes a fused part of the 
pieces being welded. This article will describe the use of flux-coated welding rods and a 
simple, transformer type cracker box welding machine. 
 
.  
 
Figure 2.7 :  Shielded Metal Arc welding 
 
Source : http://www.ehow.com 
 
An electric arc is formed at the tip of the welding rod when a current passes 
across an air gap and continues through the grounded metal which is being welded. Here 
are some of the terms and their descriptions used in this article: 
 
 
 
 
 
